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a spatially-resolved spectrometer for obtaining a plurality of raw data 
^ngs of reflected light from sample points of at least one of said sample plastic parts; and 

a computerized device for post-processing said raw data readings by 
anfllyrin ^tering and quantifying said readings. 

2. (fchiginal) The system of claim 1, wherein said molding tool further 
comprises: 

a cavity^omprising at least one gate, wherein 

molten plasties extruded through said at least one gate into said cavity to 
^ produce said sample plastic pakswith any appearance defects resulting from said extrusion 

through said at least one gate. 

3. (Original) The system\f claim 1, wherein said molding tool further 
comprises: 

a cavity comprising at least one g>ate and at least one insert location; and 

at least one molding tool insert with aMeast one negative topological feature 
thereof, inserted into said at least one insert location; wherein 

molten plastic is extruded through said gate Into said cavity to produce said 
sample plastic parts with positive topological surface features corresponding to said negative 
topological features of said at least one molding tool insert, and wft^i any appearance defects 
resulting from said positive topological surface features. 

4. (Original) The system of claim 3, wherein said negativeW corresponding 
positive topological features are selected from the topological feature group\onsisting of: 

a flat, null surface; 
a hole; 
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a boss; 

a rib at an angle between zero and 45 degrees relative to said extrusion of 
said molten rWic through said gate; 

a\b at an angle between 45 and 90 degrees relative to said extrusion of said 
molten plastic through said gate; 

a grill at\ angle between zero and 45 degrees relative to said extrusion of 
said molten plastic through said gate; and 

a grill at an angle\between 45 and 90 degrees (36) relative to said extrusion 
of said molten plastic through said gate. 

5. (Original) The system otalaim 1, wherein said computerized device further 
comprises: 

computerized data compression\means for calculating compressed data by 
filtering out local noise below a predetermined threshold, from said raw data; 

computerized first iteration filteringNneans for calculating first iteration 
filtered data by identifying local extreme points comprising maximum and minimum points 
in said compressed data; 

computerized second iteration filtering meaNw for calculating second 
iteration filtered data by removing from said first iteration filtered data, any of said local 
extreme points that vary with respect to an adjacent local extreme^point by a magnitude 
below a predetermined limiting value; and 

computerized third iteration filtering means for calculating a final iteration 
filtered data graph by returning to said second iteration filtered data, any Wimum point 
that has an adjacent high maximum point on one side thereof and an adjacent low 
maximum point on an other side thereof. 



Received from < 5183877751 > at 511 5(03 1 1 :41:40 AM [Eastern Daylight Time] 



d^RF-ORATE R-D 5183877751 TO l^hi 

Serial No. 09/303,409 



MPIY 15 2003 12:15 FR GMRDRPORPITE R-D 5183877751 TO 8PR37467239 P. 05 

Docket No. RD-26,502-3 





6. (Original) The system of claim 5, wherein said computerized device further 
compris 

computerized quality calculation means for calculating and linearizing from 
said final iterati\filtered data graph, a quality number Q given by: 

Q = ln^M*EDUdx), 

where S dUdx represents\um of slopes of said final iteration filtered data and M is a 
linearization multiplier. 

7. (Original) The systenKof claim 5. wherein said computerized device further 
comprises: 

computerized shape calculation means for deriving from said final iteration 
filtered data graph, at least one data shape descriptor selected from the data shape descriptor 
group consisting of: 

a height of at least one of said maximikm points with respect to at least one 
minimum point adjacent thereto; 

a slope of said filtered data graph between ^ least one of said maximum 
points and at least one minimum point adjacent thereto; 

a width of said filtered data graph between at least o^ne pair of selected local 
extreme points; and 

a curve shape of at least one region of said filtered data gra^i. 

8. (Original) The system of claim 1 , wherein said computerized N device further 
comprises: 

computerized data compression means for calculating compressed data by 
filtering out local noise below a predetermined noise threshold, from said raw data, anXby 
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Identifying local extreme points comprising maximum and minimum points in said raw 
a; and 

computerized shift calculation means for calculating an average peak height 
of s<u\local extreme points of said compressed data, wherein the average shift S in said 
peak heights is calculated as: 

1=T/N, 

whete T represents a total sum of peak heights above a predetermined 
height threshold, ju\n represents a number of said peak heights above said 
predetermined height threshold. 

9. (Currently amended) A method to identify and quantify appearance defects 
in molded plastic parts, comprising^e steps of: 

producing sample plasticxparts using a molding tool; 

obtaining a plurality of rav\ data readings of reflected light from sample 
points of at least one of said sample plastic ftrts using a spatially-resolved spectrometer, 
and 

analyzing J JUtenr i g and quantifying sajd readings by post-processing said 
raw data readings using a computerized device. 

10. (Original) The method of claim 9, said step oW>ducing said sample plastic 
parts using said molding tool further comprising the step of: 

extruding molten plastic through at least one gate into a cavity thereby so- 
producing said sample plastic parts with any appearance defectsNresulting from said 
extrusion through said at least one gate. 

1 1 . (Original) The method of claim 9, said step of producing said Sqrnple plastic 
parts using said molding tool further comprising the steps of: 

5 
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inserting at least one molding tool insert with at least one negative 
topological feature thereof, into at least one insert location of a cavity; 

extruding molten plastic through at least one gate into said cavity, thereby 
so-producirlk said sample plastic parts with positive topological surface features 
corresponding^ said negative topological features of said at least one molding tool insert, 
and with any appearance defects resulting from said positive topological surface features. 

12. (Origin^) The system of claim 11, comprising the further step of selecting 
said negative and corres^nding positive topological features from the topological feature 
group consisting of: 

a flat, null surface* 

a hole; 

a boss; 

a rib at an angle between zer^and 45 degrees relative to said extrusion of 
said molten plastic through said gate; 

a rib at an angle between 45 and 90 degrees relative to said extrusion of said 
molten plastic through said gate; 

a grill at an angle between zero and 45 degrees relative to said extrusion of 
said molten plastic through said gate ; and 

a grill at an angle between 45 and 90 degrees relative to said extrusion of 
said molten plastic through said gate. 

13, (Original) The method of claim 9, said step of analysing and quantifying 
said readings by post-processing said raw data readings using said computerized device 
comprising the further steps of: 
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calculating compressed data from said raw data by filtering out local noise 
belovyra predetermined threshold; 

calculating first iteration filtered data «by identifying local extreme points 
comprising maximum and minimum points in said compressed data; 

calculating second iteration filtered data by removing from said first iteration 
filtered data, any ofSaid local extreme points that vary with respect to an adjacent local 
extreme point by a magnitude below a predetermined limiting value; and 

calculating atinal iteration filtered data graph by returning to said second 
iteration filtered data, any mimtnum point that has an adjacent high maximum point on 
one side thereof and an adjacent low maximum point on an other side thereof. 

14. (Original) The method of claim 13, comprising the further step of: 

calculating and linearizing^rom said final iteration filtered data graph, a 
quality number Q given by: 

Q = In (M * X DL/dx) , 

where 2 dlVdx represents a sum of slopes of said fmal iteration filtered data and M is a 
linearization multiplier. 

15. (Original) The method of claim 13, comprisingsthe further steps of: 

deriving from said final iteration filtered data graph, at least one data shape 
descriptor selected from the data shape descriptor group consisting or 

a height of at least one of said maximum points with respect to at least one 
minimum point adjacent thereto; 

a slope of said filtered data graph between at least one of said maximum 
points and at least one minimum point adjacent thereto; 
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a width of said filtered data graph between at least one pair of selected local 
extreme points; and 

t curve shape of at least one region of said filtered data graph. 

16. (dfcteinal) The method of claim 9, said step of analyzing and quantifying 
said readings by postprocessing said raw data readings using said computerized device 
comprising the further steps of: 

calculating \pmpressed data by filtering out local noise below a 
predetermined noise thresholdNfrom said raw data, and by identifying local extreme points 
comprising maximum and minimbm points in said raw data; and 

calculating an averagb peak height of said local extreme points of said 
compressed data, wherein the average shift S in said peak heights is calculated as: 

S=T/N, 

where T represents a total surrrsof peak heights above a predetermined 
height threshold, and N represents a numbe^ of said peak heights above said 
predetermined height threshold. 

17. (Original) A molding tool for producing sample plastic parts, comprising a 
gated cavity selected from the gated cavity group consisting^: 

i) a cavity comprising at least one gate, wherem 

molten plastic is extruded through said at least one gate into said cavity to 
so-produce said sample plastic parts with any appearance defects\resulting from said 
extrusion through said at least one gate; and 



») 



a cavity comprising at least one gate and at least one insert location; and 
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at least one molding tool insert with at least one negative topological feature 
th&eof t inserted into said at least one insert location; wherein 

\ molten plastic is extruded through said gate into said cavity to produce said 
sample plktic parts with positive topological surface features corresponding to said negative 
topological features of said at least one molding tool insert, and with any appearance defects 
resulting from said positive topological surface features. 

18. (Original) The nkriding tool of claim 17» wherein said negative and corresponding 
positive topological features are selected from the topological feature group consisting of: 

a flat, null surftqe; 

a hole; \ 

a boss ; \ 

a rib at an angle between zerot and 45 degrees relative to said extrusion of 
said molten plastic through said gate; \ 

a rib at an angle between 45 and 9(rdegrees relative to said extrusion of said 
molten plastic through said gate; \ 

a grill at an angle between zero and 45 degrees relative to said extrusion of 
said molten plastic through said gate; and \ 

a grill at an angle between 45 and 90 degrees relative to said extrusion of 
said molten plastic through said gate. \ 

19, (Appended) A system to identify and quantify appearance defectum molded plastic parts 
comprising: \ 

a molding tool for producing sample plastic parts; \ 

a spatially-resolved spectrometer for obtaining a plurality omw data 
readings of reflected light from sample points of at least one of said sample plastic pate; and 

9 ^ 
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a computerized device for post-processing said raw data readings by 
analyzing filtering and quantifying said readings, wherein said computerized device further 
comprises: 

^mputerized data compression means for calculating compressed data by 
filtering out local ntarise below a predetermined noise threshold, from said raw data, and by 
identifying local extreme points comprising maximum and minimum points in said raw 
data; and 

computerized shift calculation means for calculating an average peak height 
of said local extreme points of s^l compressed data, wherein the average shift S in said 
peak heights is calculated as: 

S=T/N t 

where T represents a total suto of peak heights above a predetermined 
height threshold, and N represents a number of said peak heights above said 
predetermined height threshold. 

20. (Appended) A system to identify and quantify appearance defects in molded plastic parts 
comprising: 

a molding tool for producing sample plastic ps 

a spatially-resolved spectrometer for obtaining ^plurality of raw data 
readings of reflected light from sample points of at least one of said sanrole plastic parts; and 

a computerized device for post-processing said raw data readings by 
analyzing, filtering and quantifying said readings wherein said computerizeckdevice further 
comprises: 



computerized data compression means for calculating compres 
filtering out local noise below a predetermined threshold, from said raw data; 



vdata by 
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computerized first iteration filtering means for calculating first iteration 
filtered data by identifying local extreme points comprising maximum and minimum points 
in sak compressed data; 

\ computerized second iteration filtering means for calculating second 
iteration filtered data by removing from said first iteration filtered data, any of said local 
extreme points tlikr vary with respect to an adjacent local extreme point by a magnitude 
below a predetermined limiting value; 

computerized third iteration filtering means for calculating a final iteration 
filtered data graph by returnmg to said second iteration filtered data, any minimum point 
that has an adjacent high maximum point on one side thereof and an adjacent low 
maximum point on an other side thefc^of; and 

computerized quality calculation means for calculating and linearizing from 
said final iteration filtered data graph, a qualityWnber Q given by: 

Q = ln(M*2DL/dx), \ 

where 2 dL/dx represents a sum of slopes of said final iteration filtered data and M is a 
linearization multiplier. \ 

21,(Appended) A method to identify and quantify appearance defects in molded plastic 
parts, comprising the steps of: \ 

producing sample plastic parts using a molding tool; \ 

obtaining a plurality of raw data readings of reflected light from sample 
points of at least one of said sample plastic parts using a spatiaUy-rcsolved\>ectrometer, 
and \ 

analyzing, filtering and quantifying said readings by post-processinksaid 
raw data readings using a computerized device wherein said step of analyzing filtering ahd 

11 
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.quantifying said readings by post-processing said raw data readings using said computerized 
b^ice comprising the further steps of: 

calculating compressed data from said raw data by filtering out local noise 
below a {^determined threshold; 

calculating first iteration filtered data by identifying local extreme points 
comprising maximum and minimum points in said compressed data; 

calculating second iteration filtered data by removing from said first iteration 
filtered data, any of said I^cal extreme points that vary with respect to an adjacent local 
extreme point by a magnitudesbelow a predetermined limiting value; 

calculating a final iteration filtered data graph by returning to said second 
iteration filtered data, any minimum point that has an adjacent high maximum point on 
one side thereof and an adjacent low ma&mum point on an other side thereof; and 

calculating and linearizing froxp said final iteration filtered data graph, a 
quality number Q given by: 

Q-ln(M*£DL/dx), 

where X dL/dx represents a sum of slopes of said final iteration filtered data and M is a 
linearization multiplier 

22. (Appended) A method to identify and quantify appearance Jb(ects in molded plastic 
parts, comprising the steps of: 

producing sample plastic parts using a molding tool; 

obtaining a plurality of raw data readings of reflected light trom sample 
points of at least one of said sample plastic parts using a spatially-resolved spectrometer, 
and 
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analyzing, filtering and quantifying said readings by post-processing said 
raw data readings using a computerized device wherein said step of analyzing and 
quantifying said readings by post-processing said raw data readings using said computerized 
device cbmgri sing the further steps of: 

calculating compressed data by filtering out local noise below a 
predetermined noise threshold^sfrom said raw data, and by identifying local extreme points 
comprising maximum and minimum^oints in said raw data; and 

calculating an average peax^eight of said local extreme points of said 
compressed data, wherein the average shift S in sahi^eak heights is calculated as: 

S = T7N, 

where T represents a total sum of peak heights^atove a predetermined 
height threshold, and N represents a number of said peak hfei^hts above said 
predetermined height threshold. 
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